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ENDOTRACHEAL TUBE BITE BLOCK
Related Application Data

[0001] This patent is related to and claims priority benefit of U.S. provisional
application Serial No. 61/943,852 filed February 24, 2014 and entitled “Endotracheal
Tube Bite Block.” The entire contents of this prior filed provisional application are

hereby incorporated herein by reference.
Background

1. Field of the Disclosure

[0002] The present invention is generally directed to medical tube devices, and
more particularly to a bite block configured to accommodate an endotracheal tube and

one or more accessory lines.

2. Description of Related Art

[0003] Endotracheal (ET) tubes are commonly inserted through the mouth and into
the trachea of patients under critical care. The ET tube is used to maintain an open
airway for the patient to breathe and to allow mechanical assistance of breathing. ET
tubes are often placed prior to surgery or are used on trauma or critically ill patients
that may require intubation for extended periods of time. Many instances in which a
patient is intubated require that the tube remain in place for approximately 48 to 72
hours and, in some circumstances, the period of use may be extended for 7 to 14 days

Oor more

[0004] There are many known methods and attachment devices for securing an ET
tube on a patient. One such device is manufactured and sold by Hollister, Inc., the
assignee of the present patent under the name of AnchorFast®. The AnchorFast®
product has a track that is secured to a patient via a head strap. The track is connected
to cheek plates with cheek pads that are skin friendly and that have adhesive patches
to help retain the track in the proper position on the patient’s face during use. A tube
holder is side-to-side adjustable on the track and is used to secure an ET tube to the

device.

[0005] An earlier version of the AnchorFast® ET tube holder is disclosed in U.S.
Patent No. 5,490,504 to Hollister, Inc. The 504 patent discloses a device that has the
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track and tube holder, including side-to-side adjustability of the tube holder and ET
tube secured thereto. However, the ‘504 patent does not include the cheek pads and
cheek plates. Others have provided more rudimentary ET tube holding device
designs. The products are sometimes as simple as a strap for the patient’s head, a

simple tube holding tab or bracket, and tape to secure the tube to the tab or bracket.

[0006] One problem with these and other known ET tube attachment or holding
devices is that the patient may sometimes bite down hard or clamp onto the ET tube
with their teeth or gums (denture wearers). This can restrict or close off the airway
within the tube. Some manufacturers have developed stand-alone bite blocks that can
be attached to the ET tube and be placed between the patient’s teeth during use.
These types of bite blocks are positioned around the ET tube and placed between the
patient’s teeth during use. The bite blocks are intended to protect the ET tube and
inhibit crushing of the ET tube by the patient. Others have attempted to develop air
assist breathing devices and even ET tube holders that incorporate a bite block
function into the product. These known products are generally large, cumbersome,
and complicated devices that can be difficult to manipulate and install. Medical

personnel have not heretofore taken a liking to these types of integrated products.

[0007] Another problem with these types of ET tube attachment or holding devices
is that the tube often is accompanied by one or more accessory lines that also pass into
the patient. For example, many ET tubes have an inflation cuff on the end of the tube
that is inserted into the patient. The cuff is inflated after insertion of the tube to help
retain the ET tube in the patient’s trachea. Typically, a pilot line is coupled to the cuff
and extends along the outside of the ET tube. The pilot line routing must be taken
into account so that the line is not crushed or pinched off by any part of the holding
device or the ET tube. This is particularly true where a bite block function is
provided. Also, a subglottic suction line is sometimes used to suction subglottic
secretions in the patient’s airway. The subglottic suction line typically runs adjacent

the ET tube when inserted. The line must also not be crushed or pinched off.
Summary

[0008] In one example according to the teachings of the present disclosure, a bite
block for an endotracheal tube has a tubular wall with a height dimension that is

smaller than a width dimension in cross-section. A first channel for an accessory line
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is on an inside surface of the tubular wall near a bottom of the bite block. A second

channel for an accessory line is on inside surface near a top of the bite block.

[0009] In one example, the first channel can be formed between a first set of rails,

which can protrude from the inside surface near a bottom of the bite block.

[0010] In one example, the second channel can be formed between a second set of

rails, which can protrude from the inside surface near a top of the bite block.

[0011] In one example, the first channel can be formed adjacent at least one
lengthwise protrusion that protrudes from the inside surface near a bottom of the bite

block.

[0012] In one example, the second channel can be formed adjacent at least one
lengthwise protrusion that protrudes from the inside surface near a top of the bite

block.

[0013] In one example, the second channel can be formed by a second set of rails
that protrude from an inside surface of the tubular wall and the first channel can be
formed by a first set of rails that protrude from the inside surface. The second set of

rails can protrude more than the first set of rails from the inside surface.

[0014] In one example, the bite block can include an insertion slot, which can be
provided through the tubular wall and which can extend the entire length of the bite
block.

[0015] In one example, the bite block can be a part of an endotracheal tube holder.

[0016] In one example, the bite block can be integrally formed as an integrated

contiguous part of an endotracheal tube holder.

[0017] In one example according to the teachings of the present disclosure, a bite
block for an endotracheal tube has a tubular wall with a generally elliptical or oval
shape in cross-section. A first channel for an accessory line is formed between a first
pair of protrusions spaced apart from one another, extending lengthwise along, and
protruding from an inside surface near a bottom of the bite block. A second channel
for an accessory line is formed between a second pair of protrusions spaced apart
from one another, extending lengthwise along, and protruding from the inside surface

near a top of the bite block.
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[0018] In one example, the second pair of protrusions can have a height greater

than a height of the first pair of protrusions from the inside surface.

[0019] In one example, the bite block can include an insertion slot, which can be
provided through the tubular wall and which can extend the entire length of the bite
block.

[0020] Inone example, the bite block can be an integral contiguous part of an

endotracheal tube holder.

[0021] Inone example according to the teachings of the present disclosure, an
attachment device is provided for securing an endotracheal tube on a patient. The
attachment device has a portion that is configured to attach to a face of a patient. A
tube holder is connected to the portion of the attachment device. A bite block has a
tubular wall with a height dimension that is smaller than a width dimension in cross-
section, a first channel for an accessory line on an inside surface of the tubular wall
near a bottom of the bite block, and a second channel for an accessory line on inside

surface near a top of the bite block.

[0022] In one example, the first channel can be formed between a first set of rails
extending lengthwise along and protruding from the inside surface near a bottom of

the bite block.

[0023] In one example, the second channel can be formed between a second set of
rails extending lengthwise along and protruding from the inside surface near a top of

the bite block.
Brief Description of the Drawings

[0024] Objects, features, and advantages of the present invention will become
apparent upon reading the following description in conjunction with the drawing

figures, in which:

[0025] FIG. 1 shows a front and side perspective view of one example of a device
for holding or securing an endotracheal tube, the device including an integrated bite

block constructed in accordance with the teachings of the present disclosure.

[0026] FIG. 2 shows an end view side-by-side comparison of a known bite block
configuration (left hand side) and a bite block constructed in accordance with the

teachings of the present disclosure (right hand side) such as that shown in FIG. 1.
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[0027] FIG. 3 shows a side view of the tube holder and integrated bite block of the

device shown in FIG. 1.

[0028] FIG. 4 shows an end view of the tube holder and integrated bite block of
FIG. 3.

[0029] FIG. 5 shows a perspective view of the tube holder and integrated bite block
of FIG. 3.

[0030] FIG. 6 shows a side view of another tube holder for a device such as that
shown in FIG. 1, the tube holder having another example of an integrated bite block

constructed in accordance with the teachings of the present disclosure.

[0031] FIG. 7 shows an end view of the tube holder and integrated bite block of
FIG. 6.

Detailed Description of the Disclosure

[0032] The disclosed ET tube bite block solves or improves upon one or more of
the above-noted and/or other problems and disadvantages with prior known ET tube
attachment devices, ET tube holding devices, and bite blocks. In one example, the
disclosed bite block can be integrated into a tube holder portion of an attachment
device. In one example, the disclosed bite block can be integrally molded as a part of
a tube holder for an attachment device. In one example, the disclosed bite block can
accommodate one or more accessory lines, which extend within the bite block but
outside of the ET tube. In one example, the disclosed bite block can inhibit the one or
more accessory lines from being pinched off or crushed during use. In one example,
the disclosed bite block has an oval or elliptical shape in cross-section to maintain a
common height with prior known bite blocks but to accommodate both a standard ET
tube diameter and a subglottic suction tube. These and other objects, features, and
advantages of the present invention will become apparent to those having ordinary

skill in the art upon reading this disclosure.

[0033] Turning now to the drawings, FIG. 1 shows one example of an attachment
device 20 for holding and securing a tube, such as an ET tube, on a patient. Many
aspects of the attachment device 20 are disclosed in detail in the aforementioned U.S.
Patent No. 5,490,504. The entire content of the *504 patent is hereby incorporated by
reference herein. As shown in FIG. 1, the attachment device 20 is an ET tube

attachment device for securing an ET tube 20 to a patient that requires critical medical
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care. The disclosed attachment device 20 generally has a track 24 that is configured
to fit adjacent a lip on a patient’s face. In this particular example, the track 24 is
configured to rest above the patient’s upper lip. However, the track 24 can also be
configured to rest below a patient’s lower lip in another example. In each example,
however, the track 24 is intended to extend laterally or lie horizontally across a

portion of the user’s face.

[0034] The device 20 also generally has a tube holder 26 that is coupled to and
slidable along the track 24 between the opposite ends on the track. The device 20 also
has a positioning mechanism 28 that is releasably lockable to allow selective lateral
repositioning of the tube holder 26, as well as an ET tube 22 that is held or secured
thereby, along the track 24. The positioning mechanism 28 is also configured to
retain the tube holder 26 at a selected position along the track 24. The attachment
device 20 also incorporates a bite block 30 that is carried by the tube holder 26 and
that is slidable therewith along the track 24. Details of the bite block 30 are described
in greater detail below. The bite block 30 in this example is positioned and spaced
vertically below the track 24 so that the bite block extends between the teeth within a
patient’s mouth during use. If the track 24 were below a patient’s lower lip, the bite

block 30 would be spaced vertically above the track during use.

[0035] The attachment device 20 in this example also has a cheek plate 32
connected to each of the opposite ends of the track 24. A skin friendly cheek pad 34
can be coupled to each of the cheek plates 32 on the inside face of each plate. An
adhesive layer (not show) can be provided on the face contacting side 36 of cach of
the cheek pads 34. The adhesive layer can also be skin friendly and can help adhere
the cheek plates 32 and track 24 to the patient’s face during use. The cheek plates 32
and pads 34 can be curved or contoured to closely follow the curved contour of a
patient’s face. Each cheek plate 32 can have one or more strap loops 38 at or near
their free ends. An adjustable head strap 40 can be coupled to the attachment device
20 via the strap loops 38 for securing the device to a patient’s head and retaining the
track 24, cheek plates 32, and cheek pads 34 on the patient’s face. A separate lip pad
42 can be provided on the face contacting side of the track 24 as well. The lip pad 42
can be adhered to the track 24 and can also have a skin friendly adhesive on the rear

exposed side to help retain the track in position against the patient’s face during use.
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[0036] As will be evident to those having ordinary skill in the art, the track 24,
cheek plates 32, cheek pads 34, and head strap 40 can vary in configuration and
construction and yet fall within the scope of the disclosure and the appended claims.
The track 24 and cheek plates 32 can be molded as one integrated unitary or
contiguous plastic structure, if desired. These components can be fabricated from any
suitable material and one such material is polypropylene. The head strap 40 can be
formed having any suitable adjustable fastening mechanism, such as a hook and loop
structure on a fabric strap. The cheek plates 32 can be formed having any number of
configurations and constructions and can utilize a minimum amount of base material
(i.e., plastic). The disclosed bite block 30 can also be configured for use with other
types of ET tube attachment and holder devices or can be configured as a stand-alone
bite block device, as will become apparent to those having ordinary skill in the art

upon reading this disclosure.

[0037] The tube holder 26 in this example generally has a shuttle 44 that is slidably
mounted on the track 24. The tube holder 26 also has an arm 46 that extends in a
direction perpendicular to the track 24 and in a direction away from the exposed or
outer surface 48 of the track. Securement means are provided on the arm 46 for
securing the ET tube 22 thereto in a direction parallel to the arm. In one example, the
securement means can employ a soft, flexible, elongate tube strap 50 of an
clastomeric material. One end of the tube strap 50 can have an enlarged retaining
portion (not shown). A slot 54 for receiving the tube strap 50 can be formed across
and through the arm 46. The tube strap 50 can be threaded through the slot 54 in
either direction and the retaining portion can seat in a chamfered entry, fixing that end
of the strap to the arm. A free length 56 of the tube strap 50 extends in a direction
transverse to the arm 46 and can be wrapped around the ET tube 22 as shown in FIG.
1. An adhesive pad (not shown) or layer, such as a suitable pressure-sensitive
adhesive, can be provided on an inner surface of the tube strap 50 to further restrain
the ET tube 22 from rotational or longitudinal movement when secured against the

bottom of the arm 46.

[0038] A clamping means can be provided on a top side of the arm 46, opposite the
bottom side. The clamping means can be substantially similar to that disclosed in the
aforementioned ‘504 patent, such as a clamping lever 60 and is provided for further

securing the tube strap 50 in place around the ET tube 22. In this example, a latching
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means can also be provided to lock and hold the clamping means in a locked or
clamped condition of FIG. 1. The latching means can also be substantially similar to
that disclosed in the aforementioned ‘504 patent, such as a flexible catch 62 to
selectively hold or release the clamping lever 60. This type of latching means allows
a medical technician or caregiver to release the ET tube 22, readjust its position, and
then re-secure the tube again without having to replace any components, tape, and the
like.

[0039] The arm 46 in this example is connected to the shuttle 44 by a flexible leg
64. The flexible leg 64 in this example can have has one or more optional relieved
sections 66 that allow the leg to bend and flex so that the arm 46 can move slightly
relative to the shuttle 44. Such flexibility can impart a degree of give or yield
between the shuttle 44 and the arm 46 so that the track 24 can stay in position on the
patient’s face even while the patient’s involuntary movements may cause movement

of the ET tube 22 and the arm during use.

[0040] The positioning mechanism 28 in the disclosed example can also be
substantially similar to that disclosed in the aforementioned ‘504 patent. The
positioning mechanism 24 can allow selective lateral positioning of the tube holder 26
and the ET tube 22, as well as the bite block 30, along the track 24 without having to
remove the attachment device 20 from the patient or the ET tube from the device.

The positioning mechanism 28 can include a locking means, such as flexible tabs 66
carried on the shuttle 44 and notches or recesses 68 provided in the outer surface 48 of
the track 34. The tabs 66 can seat in selected ones of the recesses 68 to position the
tube holder 26 at a desired location along the track 24. Thus, the tube holder 26 and
the ET tube 22 can be locked and retained in the selected position of adjustment on

the track 24 during use.

[0041] As will be evident to those having ordinary skill in the art upon reading this
disclosure, the disclosed attachment device 20, if used along with the disclosed bite
block 30, is not to be limited to the particular tube holder construction disclosed
herein. The arm, latching means, clamping means, flexible leg, track, positioning
mechanism, locking means, and shuttle can vary in configuration and construction
from the examples shown and described herein. The disclosed bite block 30 in one
example can be integrated into an attachment device 20, such as that described above

and shown in FIG. 1. However, as previously noted, the disclosed bite block 30 can

8
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be used on other types of ET tube attachment devices and tube holder devices or can

be used as a stand-alone bite block.

[0042] In one example, the disclosed bite block 30 can be integrally molded from a
suitable plastic or similar material as a part of the tube holder. This can render the
entire tube holder 26, including the bite block 30 as a one-piece unit, i.¢., as a unitary
contiguous component inclusive of the bite block, the arm 46, the shuttle 44, and the
clamping mechanism for the tube strap 50. In one alternate example, the bite block
30 could be a separate element that is configured to attach to the tube holder 26. This
could be done utilizing a complementary snap connection between bite block and tube
holder or utilizing an adhesive, fasteners, or the like. In such an example, the bite
block 30 could be utilized on a patient where the medical personnel determine such
usage beneficial. The bite block 30 could also be removed in such an example if the
medical personnel determined that the bite block should not be used for a given
patient for some reason. In yet another example, the disclosed bite block 30 could be
used as a separate stand-alone bite block not associated with any particular ET tube

attachment or holding device.

[0043] FIG. 2 shows a comparison between a known or prior art bite block 70
(shown on the left hand side in FIG. 2) and one example of a bite block, i.e., the bite
block 30 (shown on the right hand side in FIG. 2), constructed in accordance with the
teachings of the present disclosure. The known bite block 70 on the left hand side is
not designed to house and protect a subglottic suction tube (see line 80 in FIG. 1),
which may very often be used or even be necessary to use in conjunction with an ET
tube 22 on a patient. The known bite block 70 is round in cross-section and thus has a
height Y that is substantially equal to a width X of the bite block. These dimensions
refer to the outside surface 72 on the bite block 70, which is important because the
patient’s teeth and mouth contact the outside surface during use. The ET tube 22 is
also round in cross-section and the bite block 70 interior is typically round as well. It
has been known to provide a channel 74 along the bottom of the bite block 70 to
accommodate an accessory line for use with the ET tube 22. The prior art bite block
70 as shown has two small ribs, protrusions, or rails 76 that are spaced apart and run
lengthwise along the inside surface 78 at the bottom of the bite block 70 underneath
the ET tube 22. The ribs or rails 76 create a space between the ET tube 22 and the

inside surface 78 of the bite block side wall 76. This space creates the accessory
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channel 74. A pilot line 80 for inflating the ET tube 22 inflatable retention cuff is run
between the ribs 76 so as not to be crushed between the bite block 70 side wall and

the ET tube 22 when a patient bites down on the bite block.

[0044] In the prior art bite block configurations, there is no room for a subglottic
suction tube 82 (see FIG. 1), which is typically a larger diameter line or hose in
comparison to the pilot line 80. However, a subglottic suction tube, when needed,
would still either be run through the bite block 70 by a technician alongside the ET
tube 22 or be routed external to the bite block and along the outside of the ET tube.
The subglottic suction tube would then be crushed or be highly susceptible to being
crushed or closed off if the patient were to bite down hard on the bite block 70. The
suction tube could be crushed between the ET tube 22 and bite block side wall if
running inside the bite block 70, or be crushed between the patient’s teeth and the

outer surface 72 of the bite block if running outside the bite block.

[0045] The disclosed bite block 30 in one example is shown on the right hand side
in FIG. 2. The bite block 30 has an oval or elliptical shape in cross-section instead of
having a substantially round shape. In other words, the height Y of the bite block 30
is less than the width X+n of the bite block. As discussed in more detail below, the
shape of the bite block 30 is configured to accommodate a subglottic suction tube 80

routed within the bite block along with the ET tube 22.

[0046] FIGS. 3-5 show the bite block 30 in several views. In this example, the bite
block 30 has a wall 90 of a tubular configuration with a height dimension Y that is
smaller than a width dimension X+n in cross-section. This gives the wall 90 an
elliptical- or oval-like shape as shown in FIGS. 2 and 4. The wall 90 has two open
ends including a rear end 92 and a forward end 94. The forward end 94 would be
outside the patient’s mouth during use and the rear end 92 would be inside the
patient’s mouth. The two ends 92, 94 define a length of the bite block 30 and the wall
90 defines a central lengthwise axis A of the bite block. A central opening 96 extends

along the length of the bite block 30.

[0047] The length, wall thickness, and tubular wall features of the bite block 30 can
vary form the example shown in FIGS. 2-5. In this example, the bite block 30 has an
insertion slot 98 through the wall 90 along one side. The insertion slot 98 extends

along the entire length of the wall 90. The wall 90 can be formed of a suitable plastic

10
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material so that the bite block 30 is sufficiently flexible to allow the ET tube 22 to be
inserted laterally into the central opening 96 through the insertion slot 98. The
flexibility of the wall 90 can allow the width of the insertion slot 98, and thus the
diameter of the wall, to expand when inserting the ET tube 22 and then to spring back
to the normal at rest slot width and wall diameter once the tube is fully inserted. The
width of the insertion slot 98 between the adjacent upper and lower edges 100, 102

that define the slot can also vary.

[0048] In this example, the wall 90 is formed to define a first channel 104 on an
inside surface 106 of the wall near a bottom of the bite block 30. The wall 90 is also
formed to define a second channel 108 on the inside surface 104 near a top of the bite
block 30. These accessory channels 104, 108 can be formed in a number of different
ways and yet provide the intended function within the bite block 30 along the central
opening 96. To illustrate, each of the channels 104, 108 is formed in a slightly
different manner in this example. Each channel is not limited to the particular
construction disclosed for that channel. Instead, the constructions can be reveres and
used for the other channel, the same construction can be used to form each channel, or
still different constructions can be used to form either or both of the channels. As

noted below, additional accessory line channels can also be provided, if desired.

[0049] In this example, the first channel 104 is formed between a first set or pair of
rails 110a, 110b, i.e., ribs, protrusions, or the like. The rails 110a, 110b protrude
radially inward from the inside surface 106 of the wall 90 near a bottom of the bite
block 30. The rails 110a, 110b create a space between the ET tube 22 and the inside
surface 106 of the wall 90. This space creates the accessory channel 104. It is
possible that a small channel is also formed to the outside of the rail 110b (away from
the channel 104) created by the spacing between the ET tube 22 and the inside
surface. However, for this disclosure, the channel 104 is defined as lying between the
rails 110a, 110b. A pilot line 80 for inflating the ET tube 22 inflatable retention cuff
is run between the rails 110a, 110b so as not to be crushed between the wall 90 and

the ET tube 22 when a patient bites down on the bite block.

[0050] In this example, each rail 110a, 110b extends the full length of the wall 90
and is a continuous rail, as depicted in FIG. 5. However, the rails 110a, 110b can
instead extend less than the full length and/or can be a plurality of spaced apart

protrusions instead of a single continuous rail, if desired. Also in this example, one of

11
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the rails 110a is positioned right at or adjacent the lower edge 102 of the insertion slot
98. The other of the rails 110D is spaced circumferentially from the one rail. In this
example, the channel 104 is not centered exactly at the bottom of the bite block but
instead is skewed toward the insertion slot. In contrast, the bottom channel of the
prior art bite block 70 is centered at the bottom. The location of the channel 104 can
be moved from the bottom location as shown, if desired. Also in this example, the
wall thickness of the wall segment 112 on the wall 90 between the rails 110a, 110b
and on the inside surface 106 is thinner than the wall thickness of the wall beyond the
channel 104. The thinner wall segment 112 can add to the depth of the channel 104
on the inside of the bite block 30. The thinner wall segment 112 and can also increase
flexibility of the wall 90 near the lower edge 102 of the insertion slot 98 to further aid
in insertion and removal of the ET tube 22 to and from the central opening 96 of the

bite block 30.

[0051] In the disclosed example, the second channel 108 is formed adjacent a
single rail 114, i.e., a rib or protrusion that protrudes radially inward from the inside
surface 106 near a top of the bite block. The rail 114 again creates a space between
the ET tube 22 and the inside surface 106 of the bite block wall 90. This space
creates the accessory channel 108. It is again possible that a small channel could be
created on cither side of the rail 114. However, in this example the channel 108 is
defined as lying on the side of the rail 114 nearer the top of the bite block 30. In this
example, the rail 114 is offset to one side of the direct top of the bite block 30, as
depicted in FIGS. 2 and 4. The wall thickness of the wall 90 on the outside (away
from the top of the bite block) is relatively thick and consistent with the wall
thickness of the wall 90 aside from the channels 104, 108. In contrast, the wall
thickness of a top segment 116 of the wall 90 at the top of the bite block is thinner.
Also, the top segment 116 of the wall 90 has a flatter, less arcuate contour. This
reduced thickness and flatter contour helps to create a deeper channel 108 adjacent the

rail 114 at or near the top of the bite block 30.

[0052] In this example, the rail 114 also extends the full length of the wall 90 and is
a continuous rail. However, the rail 114 can instead also extend less than the full
length and/or can be a plurality of spaced apart protrusions instead of a single
continuous rail, if desired. Also in this example, the channel 108 is not centered

exactly at the top of the bite block 30 but instead is skewed away from the insertion
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slot 98. The location of the channel 108 can be moved from the offset top location as
shown, if desired. The thinner top segment 116 of the wall and the flatter contour can
add to the width and depth of the channel 108 on the inside of the bite block 30. The
thinner top segment 116 can also increase flexibility of the wall 90 near the upper
edge 100 of the insertion slot 98 to further aid in insertion and removal of the ET tube
22 to and from the central opening 96 of the bite block 30.

[0053] In this example, the first channel 104 can be configured to accommodate the
pilot line 80 beneath the ET tube 22 during use. As shown in FIG. 2, the pilot line sits
neatly in the channel 104. Likewise, the second channel 108 can be configured to
accommodate the subglottic suction tube 82 above the ET tube 22 during use. The
suction tube 82 sits neatly in the channel 108 along with both the ET tube 22 and the
pilot line 80. The second channel 108 in this example is arranged about 180° opposite
to the first channel 104. As depicted in FIG. 2, adding the second channel 108 via the
protruding rail 114 reduces the available vertical space within the central opening 96
of the bite block 30 for the ET tube 22. Thus, if the subglottic rail 114 or second
channel 108 were added to the known bite block shown in FIG. 2 on the left hand
side, either the diameter or size of the bite block would have to be increased to
accommodate the same sized ET tube, the ET tube diameter would have to be
decreased, or the ET tube would not fit within the bite block. If one were to use such
a bite block configuration anyway with a subglottic suction tube, the ET tube 22
might pinch or close off the suction tube under normal use conditions and would

surely do so when a patient bites down hard on the bite block.

[0054] For patients under critical care, it is desirable to assist in minimizing the
stress placed on their muscles and joints, including to the jaw. Thus, it may be
important to maintain the current, desired, and/or optimal designed oral opening Y
(see FIG. 2) of a bite block, from the patient’s perspective. At the same time, it may
also be important to accommodate routing one or more additional accessory lines,
such as the subglottic suction tube 82, other than the pilot line 80, into the patient’s
mouth. It is desirable to do so without increasing the bite block height but while also
preventing partial or complete occlusion of the suction tube 82 or another accessory
line. To address these opposing concerns, the disclosed bite block 30 has an elliptical

or oval shape.
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[0055] The bite block 30 can have the same height Y as a conventional known
round bite block 70 so as not to change the bite block size from the patient’s
perspective. However, adding the second channel 108 within the bite block 30
reduces the vertical height of the central opening and thus the space available for the
ET tube 22. The disclosed bite block 30 has a greater width X+n than the width X of
the known round bite block 70. A conventional ET tube 22 is made of a flexible,
though fairly sturdy and resilient material. Thus, the ET tube 22 can be inserted into
the elliptical shaped bite block 30, which will cause the ET tube to take on a more
elliptical shape, as shown in FIG. 2. The ET tube 22 will still function as intended
and the bite block 30 will still provide crush resistance and protection for the ET tube
as well as the pilot line 80, subglottic suction tube 82, and/or one or more other
accessory lines routed along one of the channels 104 or 108. The subglottic suction
tube 82 can now be run within the interior of the bite block 30 along the second
channel 108 above the ET tube 22 and adjacent the rail 114. The protruding rail 114
will prevent the subglottic tube 82 from being crushed.

[0056] The overall height Y of the bite block 30 is maintained for patient comfort
and the same size or diameter ET tube 22 can still be used. Only the width X-+n of
the bite block is increased. Thus, by changing the shape of the bite block 30 from
round to elliptical or oval and by adding the second channel 108 within the bite block
central opening 96, the bite block accomplishes the goal of providing room for an
additional accessory line to pass through the bite block while not creating further

invasive interaction with the patient.

[0057] One or more accessory line channels can be formed along the inside surface
106 of the bite block 30, in addition to the first channel 104 (pilot line channel) and
second channel 108 (subglottic suction tube) disclosed herein. For example, three or
more spaced apart rails can be provided to define two or more separate channels, if
desired, at the top of the bite block, the bottom of the bite block, or both. Also, two or
more accessory lines can be run along the same channel, if desired. A subglottic
suction tube is typically much larger in diameter than the standard pilot line and, thus,
the two different channels disclosed herein. The second rail 114 or a set of the second
rails can be larger and protrude more than the first set of rails from the bite block

inside surface. The accessory lines can be provided to meet any type of additional
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function needed to treat a patient, including but certainly not limited to the pilot line

and the subglottic suction tube described herein.

[0058] In the disclosed example, the bite block 30 is molded as a unitary part of
and at a rear end of the arm 46. A molded joint can connect the bite block 30 to the
arm 46 as in this example. The molded joint can vary in configuration and
construction. The intent is for the connection to be robust and durable so that the bite
block 30 remains attached to the arm 46 and as a part of the tube holder 26, as long as
intended. The joint can also be positioned and configured to connect the bite block 30
to the tube holder 26 at a number of different locations on both the bite block and
holder. Also in this example, the bite block 30 is positioned spaced vertically below
the track 24. In other configurations, as noted above, it is possible that the bite block
be positioned and spaced above the track. The positioning of the bite block 30 in this
example is such that the ET tube 22 can still be retained in place by the tube strap 50
and by spikes 118 (see FIGS. 2 and 4) on the underside of the arm 46, which would
still be exposed forward of the bite block 30.

[0059]  The wall 90 can have a blind slot 120 on the other side of the bite block 30
opposite the insertion slot 98. The blind slot 120 can be at either end 92 or 94 (or one
at both ends) of the wall 90. In this example, the blind slot 120 is relatively short and
is provided at the forward end 94 of the bite block 30. The blind slot 120 can add
some resilience and flexibility to the wall, as desired or needed, while also reducing
the amount of base material needed to make the bite block. During use, the wall 90
can give slightly if a patient were to occasionally exert a great amount of force upon
the bite block. The insertion slot 98 and the optional blind slot 120 would divert some
of the load or absorb some of the energy from such a force through the wall 90 instead

of directly to the patient’s jaw and/or teeth.

[0060] The configuration, construction, and performance features of a bite block
can vary from the bite block described above. For example, the free edges 100, 102
of the wall 90 along the insertion slot 98 on the bite block 30 can be varied in shape
and contour so as to help the wall retain the generally oval or elliptical shape, even
when a patient’s teeth exert a substantial crushing force on the bite block during use.
The upper free edge 100 could have a first contoured shape and the lower free edge
102 could have a corresponding second contoured shape configured to close against

and engage the first contoured shape if a sufficient clamping force is exerted on an
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outer surface of the bite block. The corners 122 at the ends 92, 94 of the upper and
lower edges 100, 102 can also be contoured or rounded to aid in making it easier to
insert or remove the ET tube from the bite block. The various corners 122 and edges

100, 102 can also be rounded to make the bite block more comfortable for the patient.

[0061] The wall 90 of the bite block 30 can alternatively or in addition have a
groove formed along a length of the bite block and recessed into the inside surface
106. The groove can create an accessory line channel recessed into the wall in
addition to using protrusions, ribs, rails, or the like to create space between the inside
surface and an ET tube 22 in the bite block. The groove can be V-shaped in cross-

section or can have a rounded, semispherical, or other shape as well.

[0062] A subglottic suction tube 82 may have a significantly larger diameter than a
conventional pilot line and thus may require a deeper channel. When the bite block
30 is compressed during use, the height of the protrusion, i.c., the rail or rails can
determine how much crush is imparted to the accessory line. The rail height can thus
be varied as needed or desired for a particular application. The bite block can be
configured to allow for some predetermined amount of compression of the ET tube
before the free edges of the wall along the insertion slot come in contact with one

another to resist further compression.

[0063] Any number of the bite block and tube holder features described above can
be used alone or in combination, even though such combination is not specifically
mentioned herein. Also, one or more features can also be added to any of the bite
block examples disclosed herein to aid in inserting an ET tube into the insertion slot
and to help prevent discomfort and irritation to the patient during use. The corners
122 at the forward end 94 and/or or the rear end 92 of the free edges 100, 102 all
along the insertion slot 98 on the bite block 30 can include angled, curved, or tapered
entry segments at the leading edge, trailing edge, or both, of the insertion slot. In
addition, a scalloped region 124 (see FIGS. 1 and 5) can be formed at one of the
corners 122 to provide more room for entry of an accessory line, such as the
subglottic suction tube 82. In this example the scalloped region 124 is provided on
the upper edge 100 at the forward end 94. The tapered entry segments at the corners
122 and the scalloped region 124 can make the insertion slot wider, where desired on
the bite block. This can make it easier for medical personnel to spread the free edges

100, 102 in order to aid in starting to insert an ET tube 22 into the bite block 30. In
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another example, the face at each end 92, 94 of the bite block 30 can be curved to
form rounded curved contours, especially on the working end of the bite block that
will lie within a patient’s mouth. Likewise, the exposed edges of the bite block can
also be smooth and curved or rounded. Such features can make the device more

comfortable for a patient during use.

[0064] The disclosed ET tube attachment device 20 and/or the bite block 30 can be
applied or secured on the patient with the ET tube 22 already positioned in the
patient's mouth and trachea. If a temporary bite block device or tube securing device
is already prepositioned about the tube, that bite block or device can be removed and
the bite block 30 as described herein can be attached to the ET tube 22. If the
disclosed attachment device 20 is also used, this can be done at the same time that the
attachment device is attached and secured to the patient. The disclosed bite blocks
can be constructed from materials and material thicknesses and with features that
render the bite block sufficiently rigid to inhibit the inserted ET tube from being
crushed or closed off by a patient’s bite during use and yet sufficiently flexible to

allow relatively easy insertion and removal of the ET tube as needed.

[0065] The wall thickness of the bite block 30 can be varied over its length, if
desired, and/or can be varied around the circumference of the tubular wall, if desired.
In one example, the wall opposite the insertion opening can be thinner than the top
and bottom wall portions of the bite block. The thinner wall section can increase

flexibility for insertion and removal of the ET tube 22.

[0066] FIGS. 6 and 7 show another example of a tube holder 128 with a modified
bite block 130 constructed in accordance with the teachings of the present disclosure.
In this example, the bite block 130 is again an integrated or contiguous part of the
tube holder 128 but has several potential modifications to the bite block 30 discussed
above. In this example, the bite block 130 has a wall with a larger scalloped region
132 and a longer blind relief slot 132. In this example, the scalloped region 132 is
provided on the same corner of the wall. The blind relief slot 134 however is formed
in the wall opposite the relief slot 98 and is provided in the rear end on the wall. The

relief slot 134 can allow for additional flexibility in the bite block 130.

[0067] Also in this example, the wall of the bite block 130 opposite the insertion

slot 98 has an expansion notch 136 or living hinge formed along the length of the bite
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block. The living hinge or expansion notch 136 can be provided to add flexibility to
the bite block. Flexibility may be needed to aid with ET tube insertion and/or for
patient comfort by allowing some desired degree of flexibility in the bite block as a
patient bites down. The bite block 130 in this example has a first channel 138 formed
between two rails 140a, 140b on the bottom of the wall. The channel 138 in this
example is centered at the bottom of the bite block. The bite block 130 also has a
second channel 142 at the top of the bite block and formed between two rails 144a,
144b. The second channel 142 is centered at the top of the bite block 130. In this
example, a top wall segment 146 between the rails 144a, 144b and a bottom wall

segment 148 between the rails 140a, 140b do not have a thinner wall thickness.

[0068] In one example, the actual width dimension may only be about 0.4mm
larger than the Y height dimension, which in one example can be about 12.5-13.5
mm. With reference to FIG. 2, the width of the bite block is truncated by the insertion
slot. If one extrapolates the elliptical shape as shown to complete the shape, the X+n
dimension would be more than 0.4 mm larger than the height Y. The X+n/Y ratio
can, however, vary for a given application. The top rail or rails can also be sized to
allow some compression of the subglottic suction tube 82 without it becoming closed
off. In one example, the height of the second rail 114 or set of rails 144a, 144b can

produce about 30% compression of the subglottic suction tube, if desired.

[0069] In the foregoing examples, the scalloped regions 124 or 132 can assist to
accommodate routing of the subglottic suction tube 82, as shown in FIG. 1. The
larger diameter subglottic suction tube 82 can be routed from the side, through the
cut-out area or scalloped region, and into the bite block adjacent the top rail or rails.
The scalloped region can help to position the subglottic suction tube out of the way
and off to the side. FIG. 1 also shows the positioning of the ET tube through the
central opening of the bite block and the pilot line beneath the ET tube and between

the bottom rails.

[0070] Although certain ET tube attachment devices, tube holders, and bite block
features, components, aspects, and methods have been described herein in accordance
with the teachings of the present disclosure, the scope of coverage of this patent is not
limited thereto. On the contrary, this patent covers all embodiments of the teachings

of the disclosure that fairly fall within the scope of permissible equivalents.
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What Is Claimed Is:

1. A bite block for an endotracheal tube, the bite block comprising:

a tubular wall having a height dimension smaller than a width dimension in

cross-section;

a first channel for an accessory line on an inside surface of the tubular wall

near a bottom of the bite block; and

a second channel for an accessory line on inside surface near a top of the bite

block.

2. A bite block according to claim 1, wherein the first channel is formed
between a first set of rails protruding from the inside surface near a bottom of the bite

block.

3. A bite block according to claim 2, wherein the second channel is
formed between a second set of rails protruding from the inside surface near a top of

the bite block.

4. A bite block according to claim 1, wherein the second channel is

formed between a second set of rails protruding from the inside surface near a top of
the bite block.

5. A bite block according to claim 1, wherein the first channel is formed
adjacent at least one lengthwise protrusion that protrudes from the inside surface near

a bottom of the bite block.

6. A bite block according to claim 1, wherein the second channel is
formed adjacent at least one lengthwise protrusion that protrudes from the inside

surface near a top of the bite block.
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7. A bite block according to claim 1, wherein the second channel is
formed by a second set of rails that protrude from an inside surface of the tubular wall
and the first channel is formed by a first set of rails that protrude from the inside
surface, the second set of rails protruding more than the first set of rails from the

inside surface.

8. A bite block according to claim 1, further comprising an insertion slot

through the tubular wall and extending the entire length of the bite block.

9. A bite block according to claim 1, wherein the bite block is a part of an

endotracheal tube holder.

10. A bite block according to claim 9, wherein the bite block is integrally

formed as an integrated contiguous part of the endotracheal tube holder.

11. A bite block for an endotracheal tube comprising:
a tubular wall with a generally elliptical or oval shape in cross-section;

a first channel for an accessory line formed between a first pair of protrusions
spaced apart from one another, extending lengthwise along, and protruding from an

inside surface near a bottom of the bite block; and

a second channel for an accessory line formed between a second pair of
protrusions spaced apart from one another, extending lengthwise along, and

protruding from the inside surface near a top of the bite block.

12. A bite block according to claim 11, wherein the second pair of
protrusions have a height greater than a height of the first pair of protrusions from the

inside surface.
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13. A bite block according to claim 11, further comprising an insertion slot

through the tubular wall and extending the entire length of the bite block.

14. A bite block according to claim 11, wherein the bite block is an

integral contiguous part of an endotracheal tube holder.

15.  An attachment device for securing an endotracheal tube on a patient,

the attachment device comprising:
a portion configured to attach to a face of a patient;
a tube holder connected to the portion of the attachment device; and

a bite block a tubular wall having a height dimension smaller than a width
dimension in cross-section, a first channel for an accessory line on an inside surface
of the tubular wall near a bottom of the bite block, and a second channel for an

accessory line on inside surface near a top of the bite block.

16.  An attachment device according to claim 15, wherein the first channel
is formed between a first set of rails extending lengthwise along and protruding from

the inside surface near a bottom of the bite block.

17.  An attachment device according to claim 16, wherein the second
channel is formed between a second set of rails extending lengthwise along and

protruding from the inside surface near a top of the bite block.

18.  An attachment device according to claim 15, wherein the second
channel is formed between a second set of rails extending lengthwise along and

protruding from the inside surface near a top of the bite block.
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